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Introduction
Immune system of reproductive organs of animals is represented by a number of cellular and humoral protective factors. Recently, scientists from different countries of the world are increasingly attracted by the role of immune cells in the formation of immune homeostasis in the body of animals (Hagman et al., 2009; Sheldon et al., 2010; Voorward et al., 2015) . After all, Immune responses are important at all stages of the formation of the reproductive system of animals and have a regulating effect in different periods of their reproductive ability (Silva et al., 2012; Amos et al., 2014; Wira et al., 2015) .
It is known that mucous membranes are the oldest natural protection mechanism. The peculiarity of the adaptive immunity of the mucous membranes of the genital organs of animals is that in the process of long evolution, the immune mechanisms have clearly begun to recognize microbial pathogens (Smith et al., 2008; Bien et al., 2012; Krekeler et al., 2012; Wiles et al., 2013; Henriques et al., 2014) . The immune system of reproductive organs of animals has also "learned" not to respond to allogeneic sperm and maintains a balance in pregnancy (Scheller et al., 2011; Dhakal et al., 2012) . Modern science is increasingly replenished with modern data on the physiological significance of gonadotropic and sex hormones on immune responses (Pratschke, 2015) .
Recent studies have established the interaction of microorganisms with specific Toll-like receptors (TLR). There is increasing evidence of the importance of epithelial cells in the transport of immunoglobulins (IgA, IgG), the transfer of specific signals, the formation of various antimicrobial substances, activation of cellular immunity (Saldaña et al., 2014; . Despite this, the role of phagocytic cells in the implementation of immune reactions, their participation in the inflammatory process has not yet been fully study (Kruger et al., 2015; Levy et al., 2016; Zhelavskyi & Shunin, 2018) .
The purpose and tasks of the study. The purpose of the work was to study the cellular factors of immune defense of mucous membranes of genital organs of dogs and cats. The task was to study the cytological characteristics of local immunity of genital organs of dogs and cats in different periods of the estral cycle.
Material and methods
Clinical and experimental studies were performed on dogs of German breed (Canis familiaris, n = 18) and domestic cats (Felis catus, n = 23), aged 3 to 7 years old, which were divided into two experimental groups.
The cytological composition and determination of immunological parameters of vaginal microscope slide were determined by patented methods. Local immunity was determined by the parameters of extracellular protection mechanisms, which consisted in the study of the Oxygen-dependent potential of neutrophil granulocytes (NBT-test) and their ability to form extracellular traps (NETs) .
The diagnostic material was taken from the vaginal mucosa using a 15 M phosphate buffer NeoGalin18 using a cytology brush . To the cell mixture, add 0.05 ml of 0.15% solution of nitroblue tetrazolium (manufactured by Renal ® , UK). Subsequently, the cell were incubated for 30 minutes in a wet chamber of the thermostat (t 37 °C). After incubation, smears stained with methanol and stained with 0.1% phosphate buffered NeoGalin18 Neutral Red (pH 7.2) were prepared.
Evaluation and accounting of phagocyte metabolic response (determination of the percentage of reactive neutrophils) was performed by microscopic method (magnification 2000-2500). Reactive (NBT+) neutrophil granulocytes were differentiated by the presence of dark-brown inclusions in the cytoplasm in the form of fine diffuse grains formasane.
In evaluating the functional parameters of extracellular protection factors, the ability of phagocytic cells to form neutrophils extracellular traps (NETs) was also investigated.
This study was approved according to the Law of Ukraine "On the Protection of Animals from Cruel Treatment" (No. 3447-IV of February 21, 2006) and. All animal manipulations were carried out in accordance with the European Convention for the Protection of Vertebrate Animals used for experimental and scientific purposes (Strasbourg, 18 March 1986) . All experiments were carried out with the Ethical Permit at the State Agrarian and Engineering University in Podilya. Mathematical processing of research results was processed statistically using the Statistica 10.0 software package (ANOVA).
Results and discussion
Vaginal cytology in veterinary practice is used to determine (refine) the stage of the sexual cycle, and also is an important approach in the diagnosis of inflammatory processes, infections and oncological diseases of the genital organs. Therefore, it is important for the researcher to know not only the population composition of cells, but also the functional state of phagocytic cells, which form the first line of natural protection of the mucous membrane and ensure the maintenance of immune homeostasis (Silva et al., 2012; Kruger et al., 2015; .
Clinical and experimental studies have established that during the estral cycle of dogs and cats there is a permanent change in the cytological composition in microscope slide of the vaginal mucosa, which had its own characteristic pattern for each stage .
Microscopy of vaginal drugs during the proestrus showed a gradual dynamic change in individual populations of epithelial cells: At this stage, in vaginal smears, the dominant superficial epithelial cells were 62-68% in average, and in cats -33-38%. In some cases (in some dogs), in this stage in microscope slides, a significant number of erythrocytes were detected as a result of active hyperemia and diapedesis of the capillaries of the mucous membrane against the background of the peak growth of estradiol. In some fields of view also appeared neutrophils granulocytes.
A characteristic cytological picture for the estrus of the studied small domestic animals is the prevalence of superficial keratinized cells in vaginal microscope slides (dogs 88-91%, cats 82-90%). An intensive proliferative process in the epithelial layers of the mucous membrane was accompanied by a characteristic cytological picture, which mainly arose on the background of changes in the ratio of cellular populations of epithelial cells. At the end of the estrus, nuclear superficial epithelial cells and leukocytes have already begun to appear. Under the influence of estrogens, epithelial cells were proliferated and exfoliated. Other cellular structures were found to be intermediate epithelial cells that had larger cytoplasmic size and rounded large nucleus than parabasal epithelial cells. Large interstitial epithelial cells with unchanged nucleus were also differentiated; and superficial, anucleated epithelial cells are cells with characteristic picnotic inclusions in the nucleus.
The beginning of the metestrus in the body of dogs and cats was characterized by a rapid decrease of superficial epithelial cells, which occurred with a parallel in-crease in the population of intermediate (Fig. 1) and parabasal epithelial cells. In microscope slides, neutrophil granulocytes were also detected (dogs 73-82%, cats 68-92%). Our previous studies found that neutrophilic granulocytes are the primary inflammatory messengers, which first migrate into the pathological process area and realize their phagocytic function. It is known that the intensity of the inflammatory reaction depends largely on the cascade of immunological reactions in which cellular mechanisms of protection are involved . Therefore, the functional capacity of phagocytes is an integral indicative value, which fully reflects the manifestation of local immune defense of the genital organs (Zhelavskyi & Dmytriv, 2018) . Interesting results were obtained in the study of antimicrobial reactivity of microphages in the metestrus stage (NBT-test 9-14%). Along with epithelial cells, grouped activated phagocytes were detected (Fig. 2) .
At the same time, we identified active phagocytes and epithelial cells that were involved in the adhesion and absorption of microorganisms (Fig. 3) . Neutrophils in this case were fixed and free formed by extracellular traps (NETs, Fig. 4) . Separate epithelial cells at the same time had specific cytoplasmic inclusions, which obviously also play an important role in the antimicrobial immunity of the genital mucous membranes (Hagman et al., 2009; Sheldon et al., 2010; Zhelavskyi & Shunin, 2018) . Some neutrophilic granulocytes were at the same time in a state of apoptosis . This confirms that neutrophil phagocytes provide support for immune homeostasis (Wira et al., 2015; .
Conclusions
During the sexual cycle in the organism of dogs and cats there are morphology and functional changes in the genital organs, which was accompanied by a change in the cytological picture of vaginal microscope slides. It was established that the antimicrobial protection system plays an important role in the neutrophilic granulocytes, the functional activity of which also has a change. The main mechanisms of extracellular antimicrobial protection of microphages are realized with the involvement of Oxygen species in the excretion system of active forms and the formation of neutrophilic extracellular traps. Epithelial cells are also involved in the formation of immune homeostasis of genital mucous membranes.
Prospects for further research. Further research will be aimed at studying the integral indicators of cellular factors of immune defense of local immunity.
